POMCp110α null mice was measured by indirect calorimetry using an OXYMAX system (Columbus Instruments Inc.) as previously described (Choudhury et al., 2005) .
Hypothalamic immunohistochemistry (IHC) and in situ hybridization (ISH). IHC
and ISH were performed as previously described (Choudhury et al., 2005) . Rabbit anti-POMC precursor antibody (Phoenix Pharmaceuticals Inc.) was used to detect POMC neurons. ISH ribo-probes against NPY were generated using the mouse sequence (accession number NPY: NM_023456). For co-localisation studies involving p110 and POMC, mice expressing LacZ under the control of the Pik3ca or Pik3cb promoters were used. Dual staining was performed a rabbit anti-POMC precursor antibody and a mouse monoclonal anti-βGal antibody (Cell Signaling, MA, USA). For quantification of leptininduced pSTAT-3 generation in POMC and AgRP neurons, 24-h fasted POMCCreZ/eg, POMCp110β nullZ/eg, AgRPCreRosa26YFP and AgRPp110β nullYFP mice were injected i.p. with either saline or 5μg/g mouse recombinant leptin (R&D Systems).
One hour after injection, mice were perfused transcardially and IHC was performed using rabbit an anti-pSTAT3 antibody (Cell Signaling, MA, USA). Imaging was performed with an Olympus BX51 microscope with either a Hamamatsu 95 black and white camera or a Jenoptik PrgRsC14 colour camera combined with SimplePCI capture and deconvolution software.
Neuron counts and assessment of neuronal area. Brains from 16-24 week-old control, POMCp110α null, POMCp110β null, AgRPp110α null, and AgRPp110β null mice were processed as previously described (Choudhury et al., 2005) and cut in 30 µm coronal sections on a microtome. Analysis of neuronal number and area was undertaken as previously described (Claret et al., 2007) . In brief, sections throughout the ARC (Bregma -1.1 mm to -2.7 mm) were collected in three series. The distribution and number of POMC or AgRP neurons were counted from one series. To estimate the total cell number we multiplied neuron count by three to account for the three series. Average somatic area and diameter were analyzed in at least 500 POMC neurons and AgRP neurons. The area occupied by POMC and AgRP neurons was manually scored using SimplePCI software.
Ex vivo hypothalamic slice experiments. Hypothalamic explants studies were performed as previously described (Claret et al., 2007) . In brief, mice were killed by cervical dislocation and the whole brain was removed, mounted with the ventral surface uppermost, and placed in a vibrotome A 2.0-mm slice was taken from the base of the brain to include the paraventricular nucleus and the ARC and immediately transferred to artificial cerebrospinal fluid (aCSF) equilibrated with 95% O 2 /5% CO 2 and maintained at 37°C. After an initial 2 h equilibration period, the hypothalami were incubated for 45 min in aCSF (basal period). The viability of the tissue was verified by a 45 min exposure to 56 mM KCl. At the end of each period, the aCSF was removed and frozen until being assayed for α-MSH or AgRP by radioimmunoassay (Phoenix Pharmaceuticals Inc.). Hypothalamic explants that failed to show peptide release in response to KCl 3 times greater than that of the basal period were excluded from analysis.
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6.5 ± 1.8
POMCp110β null -50 ± 1
2.9 ± 0.1
3.3 ± 0.4
7.4 ± 0.8
AgRP -50 ± 1
3.1 ± 0.3
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9.5 ± 1.2 Spike Frequency (Hz) 3.3 ± 0.7 4.9 ± 1.3 3.9 ± 0.6 3.6 ± 0.8
Input Resistance (GΩ) 3.0 ± 0.3 2.5 ± 0.3 2.5 ± 0.2 2.6 ± 0.2 Leptin ΔVm (mV) +2.9 ± 1.3 -2.9 ± 0.9 * +1.7 ± 0.8 -0.8 ± 0.6* 
Overall energy homeostasis phenotype
Increased sensitivity to HFD Increased adiposity and hyperphagia
